Diplopoda has received much more attention from the perspective of classification than it has from the perspective of phylogeny. Although it is of course possible to convey the information content of a classification, i.e., the structure of groups within groups, as a tree diagram (see, e.g., Sierwald & Bond, 2007, Fig. 4 , for millipede classification of Hoffman, 1980; Shear & Edgecombe, 2010, Fig. 4 , for classification of Shelley, 2003) , it need be appreciated that the intent of the classification may not have been strictly phylogenetic. Classifications may reflect groupings of convenience based on easily recognized characters or may contain non-monophyletic groups diagnosed by shared primitive characters or the absence of characters of other groups.
The following account summarizes the existing body of work on the inter-relationships of extant millipede orders based on morphological characters, molecular sequences, or combinations of both kinds of data. Proposed apomorphic characters that underpin the currently endorsed phylogenetic scheme for Diplopoda (Fig. 15.1 ) are then catalogued. The monophyly of various orders has been defended by explicitly identified autapomorphic characters (e.g., Enghoff, 1981 for Julida; Wesener & VandenSpiegel, 2009 for Sphaerotheriida) and putative autapomorphies for most orders have been listed by Sierwald & Bond (2007, Appendix 1). Phylogenetic analyses conducted for subgroups within some orders, mostly Julida and Polydesmida, were reviewed by Enghoff (2000) . Despite the relatively few phylogenetic analyses undertaken for Diplopoda, the correspondence between groups in the latest trees produced using morphological (Blanke & Wesener, 2014) and molecular (Miyazawa et al., 2014 ) data, and their congruence with the traditional (and current) classification of Diplopoda (Chapter 16) is noteworthy.
MORPHOLOGICAL PHYLOGENIES
Explicit phylogenetic analysis of Diplopoda using Hennig's methods was first undertaken by Kraus (1966) for inferring the relationships of Spirostreptidea. This was followed up by cladistic analyses of Enghoff (1981 Enghoff ( , 1984 for the order Julida and for Diplopoda as a whole, respectively. These were constructed by hand, using Hennigian argumentation applied to morphological characters using inferred ordinal-level groundplans. The Enghoff (1984) cladogram defended the monophyly of numerous clades that had been proposed by taxonomists over the preceding century, such as Chilognatha, Pentazonia, Helminthomorpha, Colobognatha, Eugnatha, Nematophora and Juliformia. This character set was later refined to infer the likely groundplan characters of Chilognatha (Enghoff, 1990 ). Within Eugnatha, Enghoff et al. (1993) subsequently proposed a resolution for three clades that had previously been an unresolved trichotomy: Merochaeta [Polydesmida] were grouped with Juliformia to the exclusion of Nematophora based on the former two groups sharing the tergites, pleurites and sternites of each diplosegment being fused as complete body rings. This putative clade is colloquially known as "ring-forming" millipedes. Sierwald et al. (2003 ) converted Enghoff's (1984 non-numerical character analysis into a matrix and then modified the codings of various characters, resulting in 34 characters coded as groundpatterns for 15 diplopod orders. Analysis without the order Siphoniulida produced a cladogram topology largely the same as that of Enghoff (1984) . In contrast to Enghoff et al. (1993) , Polydesmida grouped with Nematophora rather than with Juliformia: this was based on two proposed synapomorphies (abrupt male gonopod development, and the male gonopore opening through the coxa of leg 2). The first of these characters was critically discussed by Enghoff (1984) , who noted conditions within Julida that rendered the distinction between "abrupt" and "gradual" character states unclear. The position of the male gonopore opening has been noted to need re-evaluation (Blanke & Wesener, 2014, their character 49), and the states for some orders coded by Sierwald et al. (2003) and
